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(54) TIRE CORD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a tire cord, 
having a high elastic modulus, excellent in fatigue 
resistance, maneuvering stability when running at a high 
speed, reduction in fuel consumption, durability, 
reproducibility of quality, dimensional stability, low heat 

buildup properties and adhesion and useful as a carcass _ <e _ rA0 _ 

member, etc., by composing the tire cord of a specific " 
polymeric filament yarn. 

SOLUTION: This tire cord comprises a polymeric 
filament yarn substantially composed of a recurring unit 
represented by the formula (A is a part derived from the 
same or different ethylenically unsaturated hydrocarbon 
polymerized through ethylenic bonds), having > 
10.0g/denier tensile strength and >120g/denier initial 

elastic modulus and composed of carbon monoxide and ethylene, etc., and has a bending 
stiffness of the cord within the range of 10-80g. Furthermore, the tire cord is suitable as a 
carcass member for a large-sized radial tire. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the tire cord which was 
excellent in intensity, an elastic modulus, and fatigue resistance, and was excellent in the driving 
stability at the time of a high-speed run, fuel consumption reduction nature, endurance, quality 
repeatability, etc. as a pneumatic tire. 
[0002] 

[Description of the Prior Art] although a pneumatic tire has three kinds, a BAIAYA tire, a radial-ply tire, 
and a bell TEDDO bias tire, by the array direction of a cord, or arrangement — the hoop of the belt 
section - two kinds which are effective radial-ply tires and bell TEDDO bias tires are said to be a tire 
with the good longitudinal stability of a vehicle Although high intensity, the rate of high elasticity, 
dimensional stability, shock resistance, an adhesive property, high compressibility, low-growth nature, 
high stiffness, etc. are required of the reinforcing materials of the belt section of the above-mentioned 
radial-ply tire and a bell TEDDO bias tire with development of motorization, the specific gravity of a 
reinforcement material is still smaller, and it is advantageous that a price is cheap. 
[0003] In recent years, construction of a highway progresses, the good bell TEDDO bias tire and good 
radial-ply tire of the driving stability spread, and the radial-ply tire which used steel fiber for the belt 
member in these attracts attention with the outstanding driving stability. However, the irregularity of a 
road surface tends to be 10 directly, degree-of-comfort nature and amenity are made into the sacrifice, 
and its noise at the time of a run is also loud just because this radial -ply tire thinks the design of driving 
stability as important. That is, the good tire of the controllability ability which makes reinforcing 
materials the cord using steel fiber as a material will vibrate violently, if the vehicle which equipped this 
tire runs an irregular road surface, since the irregularity of **** and a road surface tends to be in the 
grounding portion of a tire 10 directly, and it is known that a degree of comfort and amenity will get 
worse. 

[0004] And this steel fiber cord has the property to essentially rust as compared with organic fibrin 
material, and its endurance is inadequate. Moreover, since own specific gravity is large, the tire itself 
becomes heavy, and there is an essential fault that fuel consumption is large. 
[0005] In such the present condition, vibration resulting from the irregularity of a road surface is 
absorbed as much as possible, and only a steel fiber cord is not used as a belt member as a tire cord 
which can improve degree-of-comfort nature, but using an aramid fiber together with steel fiber is 
proposed. However, the actual condition is limited to the tire use special for the difficulty on that the 
aramid fiber used together is an expensive rank, the design of the tire accompanying combined use, and 
manufacture etc. 

[0006] On the other hand, in TEKISUTAIRUKO-DO, polyester TERUKO-DO which was excellent in 
high modulus nature and dimensional stability is used widely, and a part of Leh YONKO-DO is also 
used. However, since these materials are inferior to endurance, such as thermal resistance in the inside 
of rubber, an adhesive property with rubber, and fatigue resistance, application into the comparatively 
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large-sized radial-ply tire used by the severe condition is not desirable. 

[0007] Then, it has about the same modulus and dimensional stability as polyester TERUKO-DO, and 
development of the material in which application into a comparatively large-sized radial-ply tire is 
possible is called for. 
[0008] 

[Problem(s) to be Solved by the Invention] the purpose rf this inv^nti^n nn thfi ^HYinp stability under 
high-speed - excelling - the good tire cord of endurance^especially the carcass of a radial-ply tire-^ 



member - it is the military requirement as a ** tire cord, iTe., hign strength , tUld a raid of hiuh elasticit y, 
and is in offering the tire cord with which are substantially satisfied of'tne property r^Utted Uf Ltiti 
cords, such as high modulus nature, dimensional stability, low febrility, low-growth nature, and an 
fc adhesive property 
[0009] 

[Means for Solving the Problem] this invention person found out that the tire cord which makes 
reinforcing materials the fiber which consists of specific thermoplastic polymer as fibrin material solved 
the above-mentioned trouble, in order to attain the above-mentioned purpose. That is, this invention 
becomes substantial from the repeat unit shown hy Jhp following tffi\§ra\ formula M V it is thecord 
which consisted of polymer filaments which have/^e tensife strength of lO.Og/deni er or more^ nd the 
initial elastic modulus of 120g/denier or more, ana the life cord Which is the range WhoSe bending 
hardness of this cord is 10-80g can attain it. 

- C - (A) - (1) 

II 

O 

[Formula2] ftfc*#T?* * w ) 

[0010] In this invention, the polymer which constitutes a polymer-filament is a copolymer which 
consists of a repeat unit shown by the general formula (1) and by which CO unit in a macromolecule is 
arranged substantially the unit of the olefin origin, and by turns. That is, the structure where every one 
unit of an olefin like ethylene is located next to each CO unit is taken in a macromolecule chain. Even if 
this copolymer is a true copolymer of a carbon monoxide and one sort of specific olefins, it may be a 
copolymer of a carbon monoxide and two or more sorts of olefins again. 

[001 1] As an olefin system monomer which can be used for the polymer shown by the general formula 
(1), although the diethyl ester of ethylene, a propylene, a butene, a pentene, a hexene, a heptene, an 
octene, a nonene, decene, dodecen, styrene, methyl acrylate, methyl methacrylate, vinyl acetate, an 
undecene acid, UNDESE Norian, 6-chloro hexene, N vinylpyrrolidone, and SURUNIRU phosphonic 
acid etc. is mentioned, the polymer which made ethylene the subject from points, such as a dynamics 
property and thermal resistance, is desirable 

[0012] When using together olefins other than ethylene and ethylene, as for the mole ratio with olefins 
other than ethylene and ethylene, it is desirable that it is 4/1 or more. The case of 4/less than 1, the 
melting point of polymer may be 200 degrees C or less, and may become inadequate [ thermal 
resistance ] depending on a use. As for the mole ratio of the thermal resistance of the nonwoven fabric 
finally obtained, and the point of a dynamic performance to ethylene, and other olefin system 
monomers, it is more desirable that it is 8/1 or more. 

[0013] The mutual copolymer, catalyst, and the manufacture method of corresponding are well-known 
from the European Patent public presentation No. 121965, No. 213671, No. 229408, and U.S. Pat. No. 
3914391 . Moreover, the use without the mutual structure manufactured using a free radical catalyst of 
ethylene / CO copolymer well-known in addition to this is not taken into consideration by this invention. 

[0014] As for the polymerization degree of the copolymer used by this invention, it is desirable that the 
solution viscosity (LVN) measured at 60 degrees C among m-cresol is within the limits of 1.0 - 10.0 
dl/g. When LVN is less than 1.0 dl/g, the dynamics intensity of the tire cord finally obtained may 
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become inadequate, and it is more desirable that they are 1.2 or more dl/g. On the other hand, there is a 
possibility that the melt viscosity at the time of fibrosis and solution viscosity may become high too 
much, and spinning nature may become poor when LVN exceeds 10.0 dl/g, and it is more desirable that 
they are less than 5.0 dl/g. As for the point of the manufacturing process nature of fiber, and the 
mechanical property of the tire cord finally obtained to LVN, it is more desirable that it is within the 
limits of 1.3 -4.0 dl/g. 

[0015] Although especially the fibrosis method of the fiber which consists of the above-mentioned 
copolymer is not limited, generally a melt spinning method or a solution spinning method is adopted. 
When adopting a melt spinning method, a method given in JP,1-124617,A is followed. Melt spinning is 
preferably carried out at the temperature of ** (T+40). polymer - the minimum (T+20) ** 
Subsequently, the fiber for which it asks easily can be manufactured 3 or more times preferably [ it is 
desirable and ] at the temperature of ** (T-40) by the highest (T-10) ** and the method of extending by 
the draw ratio of 7 times or more more preferably (however, T is the crystalline melting point of the 
above-mentioned polymer). 

[0016] Moreover, when adopting a solution spinning method, a method given in JP,2-1 124 13, A is 
followed. Polymer to for example, a hexafluoro isopropanol, m-cresol, etc. 0.25 - 20%, Make it dissolve 
by 0.5 - 10% of concentration preferably, and fibrosis is extruded and carried out from a spinning 
nozzle. Subsequently, toluene, ethanol, an isopropanol, n-hexane, an isooctane, Removal of a solvent 
preferably in an acetone bath nonsolvent baths, such as an acetone and a methyl ethyl ketone, ~ washing 
~ spinning raw thread ~ obtaining - further (T-100) -(T+10) ** — it can extend at -(T-50) T degree C 
preferably, and, finally desired fiber can be obtained (however, T is the crystalline melting point of the 
above-mentioned polymer) 

[0017] Adding an antioxidant to this polymer can blend a flatting, a pigment, an antistatic agent, etc. 
with above-mentioned polymer preferably if needed in order to give sufficient endurance to heat, 
oxygen, etc. Tensile strength the obtained polymer-filament Thus, lO.Og/denier or more Although it is 
required for 12.0g [ denier ] /or more and 120g /or more of initial elastics modulus to be [ denier ] 
150g/denier or more preferably and it has the property of such high intensity and the rate of high 
elasticity, therefore Since the reinforcement effect over a tire increases, it becomes possible to lessen the 
amount of the fiber used or the number of plies used for a tire, deformation of a tire is made small and 
browned type recoverability improves, the weight of the tire itself can be made light and it can be made 
a tire with little fuel cost. Furthermore, the usefulness as reinforcing materials of the radial-ply tire as 
which high-speed stability, endurance, abrasion resistance, etc. are required, or a bell TEDDO bias tire 
can be raised greatly. 

[0018] 10-80g of the bending hardness of the tire cord of this invention which consists of this polymer- 
filament is 20-60g preferably. When the bending hardness of a cord is less than lOg, the configuration 
retentivity of the weave roller screen of a cord is inferior, and a cord becomes easy to be confused in the 
case of the embedding to rubber. On the other hand, if bending hardness exceeds 80g, since the cord is 
too hard on the contrary, the handling nature in a process may become bad, and the fatigue resistance of 
a cord may fall. 

[0019] The cord of this invention is doubled and twisted by the fiber (extension thread) usual method 
acquired by an above-mentioned melt spinning method or an above-mentioned solution spinning 
method, and is taken as a raw cord. The twist constant in this case is shown by the following formula, 
and, as for a twist constant, 1300-2200, especially 1500-1800 are desirable. 
K=TrootD (T is a number of twist and D is the fineness of a raw cord.) 

[0020] Although a twist constant serves as a high modulus and low contraction so that it is small, since 
fatigue resistance falls, when using the cord of this invention as TAI YAKA-dregs material, about 2000 
to 2200 twist constant is usually adopted. 

[0021] After carrying out weaving of the above-mentioned cord to the shape of remaining as it is or a 
roller screen, the adhesives for tire cords, for example, RFL (resorcinol-formalin-latex) liquid, are given 
preferably. The coating weight of adhesives is usually 2 - 5 % of the weight one to 6% of the weight. 
Subsequently, although post-tonus heat treatment which passed the inside of a heating furnace and dried 
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adhesives is carried out, these are usually performed continuously. It is not limited especially that what 
is necessary is just to perform these processing conditions on conditions from which the bending 
hardness of a cord serves as an above-mentioned range. 

[0022] The tire cord of this invention is suitable as comparatively large-sized carcass material for radial- 
ply tires, and the highly efficient tire excellent in driving stability and endurance is obtained. Moreover, 
if it uses for the conventional, comparatively large-sized bias tire, because of a high modulus, there is 
little deformation at the time of rotation of the tire under a high load, and it is effective for mitigation of 
noise generating at the time of a run. 
[0023] 

[Example] Hereafter, although this invention is explained in full detail according to an example, this 
invention is not limited at all by these examples. In addition, the physical-properties value in an example 
is a value measured by the following methods. 

(1) Solution viscosity of polymer (LVN) 

Polymer was dissolved in m-cresol by the concentration of 0.5 g/dl, and it measured at 60 degrees C 
using the Ubbelohde viscometer. 

(2) The intensity (g/denier) and the initial elastic modulus (g/denier) of fiber 
JIS L It measured by the method based on 1017. 

(3) Bending hardness of a cord (g) 

It measured using the equipment shown in drawin g 1 . The load cell by which the bearing bar on which 
1 hooks the cord of a measurement sample and 2 hooks this cord, and 3 are connected with a wire with a 
diameter of about 0.8mm in drawing 1 , and 4 is connected with a bearing bar 2, and 5 are tension 
member - of a tension tester. In drawing 1 , the cord 1 with a length of 20mm was hooked on the bearing 
bar 2 with an interval of 5mm, measured the bending hardness at the time of hooking and bending the 
tension member -5 of a tension tester to this cord 1, and displayed it by g. 
[0024] example 1 propylene - seven-mol % — after carrying out spinning of the copolymerized 
ethylene / propylene / the carbon monoxide polymer (LVN2:0 dl/g) at the spinning temperature of 275 
degrees C and extending 6 times at the plate tenyaeFataerrf^QO degrees C subsequently, heat setting 
was carried out and the tire cord raw thread offl 500 deniersj/ 750 filament was obtained The tensile 
strength of this raw thread was 13.0g/denier, and-tiieinitial^elastic modulus was 160g/denier. Then, 
lower ** and upper ** doubled and twisted this raw thread (extension thread) at a rate of 39T per 10cm, 
and made it the raw cord. The raw cord gave [ KOMPYU / by the RITSURA — company / — ****-**- • 
RFL-adhesives-] and processed [ heat-set-]. The bending hardness of the obtained process code was 45g. 



[Translation done.] 
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